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FOREWORD 


This  report  was  prepared  by  Dr.  Marty  Allen  Ferman,  Consultant  for  CSA 
Engineering  of  Palo  Alto,  California.  The  work  was  performed  under  Contract  F33615- 
94-3200,  Task  3413-31  for  the  Air  Vehicles  Directorate  of  the  Air  Force  Research 
Laboratory,  Wright-Patterson  Air  Force  Base,  Ohio.  Mr.  Elijah  W.  Turner  was  the  Air 
Force  Project  Engineer.  This  effort  was  sponsored  by  the  Unsteady  Aerodynamics 
Integrated  Product  Team  (IPT)  of  the  Air  Vehicles  Directorate,  Air  Force  Research 
Laboratory.  Mr.  Lawrence  J.  Huttsell  was  Chairman  of  the  IPT. 

The  work  by  Dr.  Ferman  was  conducted  between  15  June  1996  and  15  October 
1998  under  job  order  number  2404495 1 .  The  data  presented  in  this  report  were  reduced 
by  Mr.  Dansen  Brown  of  the  Acoustics  and  Sonic  Fatigue  Branch,  Structures  Division, 
Air  Vehicles  Directorate,  Air  Force  Research  Laboratory  from  the  4.7%  F-15  Vertical 
Tail  Buffet  Test. 

The  Buffet  Tests  were  conducted  in  the  Subsonic  Aerodynamics  Research 
Laboratory  (SARL)  wind  tunnel  at  Wright-Patterson  Air  Force  Base  in  October  and 
November  of  1995.  The  Test  Engineer  was  Mr.  Jon  Tinapple  of  the  Aerodynamic 
Configuration  Branch,  Aeronautical  Sciences  Division,  Air  Vehicles  Directorate,  Air 
Force  Research  Laboratory. 

This  report  is  Volume  3  of  “AN  EXPERIMENTAL  INVESTIGATION  OF 
TANGENTIAL  BLOWING  TO  REDUCE  BUFFET  RESPONSE  OF  THE  VERTICAL 
TAILS  OF  AN  F-15  WIND  TUNNEL  MODEL.  This  volume  presents  the  detailed  CSD 
graphs,  in  magnitude  and  phase  plots,  and  gives  summary  tables  of  rms  values  of  the 
magnitudes  from  those  graphs.  To  aid  with  the  comprehension  of  this  data,  figures  from 
Volume  1  (AFRL-VA-WP-TR-3018),  showing  the  model,  setup,  and  model 
instrumentation  are  repeated  at  the  beginning  of  this  report.  The  reader  will  most  likely 
have  to  refer  to  Volume  1  for  added  tie-in. 

This  report  was  submitted  in  January  1999  for  publication  as  an  Air  Force 
Research  Laboratory  Technical  Report. 
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FREQUENCY  -  Hi  0«i(o  f  -  0.610352 


frequency 


302 

3*>9' 


FREQUENCY 


7  n? 

«  ?f>2qnfM  os 


FREQUENCY 


0610)52 


«y;3J.Me  < )/ 
>  3hfiW.»*  o*> 
A)U  909  11/ 


fHFQUtNCr 


FREQUENCY 


FREQUENCY  -  H*  <j«l|o  »  -  0  610352 


~0  bp- t45 


FREQUENCY 


15  TPN  Sl\y  alpha bcto-0  bp- -15 


0.610332 


to 


frequc Ncr 


IS  TPN  33.17;  olpho-16  bcto^O  bp-45 


FREQUENCY” 


frequency 


peok 


Jtti)93>6e  02 


f>«nk  •»  1  f)h4S«> 


frequency 


15  TPN  ,  alpha  ~?A  brrtu  l)  bp 


FREQUENCY  -  Hj  <J«Ho  f  -  0  610332 


9?51?Oe  0? 


FREQUENCY  -  Hz  d«ito  t  -  0  610352 


a  y  . 59  3oi 

4  sy4  Ilf 


15  TPN  .33  A?  \  olpho-?8  bclo^O 


15  TPN  V343:  nlpho-3?  bnto~0  bp-45 


FREQUENCY  -  H*  d«llo  f  -  0  « 10352 


FREQUENCY 


15  TPN  5369;  alpho-fl  beta-  A  bp-45 


FREQUENCY 


FREQUENCY  -  Hi  d«lto  f  -  0  610332 


FREQUENCY 


TPN  3373:  olph0“16  bnto-  A  bp-4b 


0  6*0552 


FREQUENCY  -  Hz  d«>1o  t  -  0  610352 


3  4  52  /^6e  02 
)  MO 4f>7«  n«> 


PREOUCNC' 


5^=dq  j,  =ojaq  t^ogdiu  Ndi 


FREQUENCY  -  He  d«Ho  f  -  0  610352 


rn.s  /b694  7c  U2 
penk  -  7  f)f» 


FREQUENCY 


15  TPN  3378:  alpha -?R  holo-  A  hp-15 


FREQUENCY 


8  250749b  02 
p«ok  -  4  5 M2 50*  05 


frequency 


FREQUENCY  -  Ht  d«lto  f  -  0  610352 


FREQUENCY 


15  tpn 


FREQUENCY 


FREQUCNCY 


FREQUENCY  -  Hi  d«Ko  f  -  0  6^0352 


EREGUfNCr 


IF’N  VMH:  nlpho-?[)  Uv.\o~A  bp  -  f,f> 


FREQUENCY 


FREQUENCY 


510352 


so  ®oy^y^> 

t 6090 I 


FREQUENCY 


FREQUENCY  -  Hi  C«ito  f  •  0.610352 


FREQUENCY 


/  /S4  H/ 


1HN  .KhVi:  nlpho-lfi  bchi-O  t>p  65 


FREQUENCY  -  Hi  d«lto  f  -  0.610332 


9660f,< 


FREQUEKJCY 


15  TPN  /50.3B:  olpho-16  bolo-0  bp-^65 


FREQUENCY  -  Hi  d«i(o  f  -  0  610392 


frequency 


1h  H'N  .5(M?:  utpho-  V4  beito-0  hp  -  6fS 


FREQUENCY  -  M*  d«'to  f  -  0.610352 


fPN  .5047:  olpho  ?A  brio  0  hp-fiS 


FREQUENCY  -  Hj  delta  f  -  0.610332 


FREQUENCE  -  Hi  d«llo  f  .  0.610392 


I  i?94960e  02 


FREQUENCY  -  Hi  6«lto  r  -  0.610332 


0  610352 


2  124296*  02 
}R7  7  7fiO*  06 

202  026  M/ 


m 


fRtQUFNCY 


FREQUENCY  -  Hi  0«i|a  f  •  0.610352 


®V  i  V  1 


FREQUENCY 


*5  TPN  ?960;  nlpho-?fl  *boto“  4  bp-65 


FRCOUfMCr 


1 1-6  W.(. 

y^yno  c 


PRESSURE  PSD’s 
Q=56  PSF 

2.1.2.2  PSD  GRAPHS(  5-  500  Hz),  GBP  =  65  PSI,  Beta  =  0,  +4,  -4  De<> 
Alpha  =  8...32  Deg 


299 


853380e  -03 
2171 73e -08 
36.201  Uz 


15  TPN  300-1:  q-56  olpho  16  beta-4  bp-65g  F-15  TPN_.3004:  q=56  olpho=16  beta=4  bp=65g 


FREQUENCY  -  Hr  d«Uo  f  -  0.610332 


peok  *-  ?.07R00.3e  05 

©  ?01.4  1f>  Hz 


FREQUENCY  -  Hz  delto  f  -  0.610352 


006858e  02 
49  t675e  05 


15  TPN_3006:  q  — 56  olpha  =  20  beta“4  hp—65q 


FREQUENCY  -  Hi  d«Ua  f  -  0.610352 


-56 


FREQUENCY 


FREQUENCY  -  Hz  d«Uo  f  -  0.610352 


15  TPN  3009:  q-56  olpho=26  beta^-l  bp-65g  F-15  TPNJ3009:  q=56  alpho=26  beta=4  bp=65g 


FREQUENCY  -  Hi  d«lto  f  -  0.610352 


,104500 
65?07fie  05 


FREQUENCY  -  Hz  dello  f  -  0.610352 


15  TPNL3009:  q-56  alpho  =  26  betci  =  4  bp-65q 


FREQUENCY  -  Hz  delta  f  -  0.610352 


mn3  -  2.97011 5e  03 
peoW  =  1.9fHfi54e  07 
O  199  ;>Hb  H* 


FREQUENCE 


15  TPN  2998:  q-56  alpha- 16  bcta-0  bp=65g  F-15  TPN  2998:  q-56  olpha=16  beta=0  bp=65g 


2H/Z-|Sd  asd 


31 


FREQUENCY  -  Hz  d«lto  f  -  0.610352 


15  TPN_2998:  q-56  alpha— 16  beta=0  bp=65g 


5 


263363e  02 
1fl563Re  06 


FREQUENCY 


15  TPN.3000;  q~i»d  Ciipho-20  bcta-0  bp-65q  F  -15  TPN  5000:  q=56  atpha  =  20  beta=0  bp=65g 


1 88c  -  02 

-m«  os 


FREQUENCY 


15  TPN_3000:  q^56  olpha-20  beta-0  bp-65g 


200  300  400  500  0  100  TOO  300 

FREQUENCY  -  Hi  d.llo  f  -  0.610352  FREQUENCY  -  Hz  d«Uo  f  -  0.610352 


a?89f,fie 
94. 09?  I 


FREQUENCY  -  Hz  delta  f  -  0.61 0352 


15  TPN  3002:  q-56  aipho-24  bcto-0  bp=65q  F-15  TPN  .3002:  q=56  atpha  =  24  beta-0  bp  =  65g 


5  TP 


FREQUENCY 


15  TPN.3003:  q-  56  olpho-  26  bolo  •  0  bp  =  65q  F  15  TPN-3003:  q=56  alpha  =  26  beta=0  bp=65g 


FREQUENCY  -  Hz  d«!ta  f  -  0.610332 


d|o  gg-b  ifoor  Ndl  SI 


FREQUENCY 


rms  6.834556e  02 
peok  -  1.974038*  08 


2992: 


FREQUENCY 


rms  -  7. 1 87368e  03 
peak  =  4  520941s  07 


FREQUENCY  -  Hz  delta  f  -  0.610352 


15  TPM  ?994:  q-56  olpho.?0  boto=-<  bp^65g  F-15  TPN.2994:  q=56  olpha  =  20  betQ=_4  bp=65g 


FREQUENCY  -  Hz  dallo  f  =  0.610352 


FREQUENCY  -  Hz  d#Uo  f  -  0.610352 


5  TPN_2994:  q=56  olpho=20  beta=-4  bp  =  65g 


880486e  02 
.974?r>7e  05 
99.585  H/ 


FREQUENCY  -  Hi  d#Uo  f  -  0.610352 


15  TPN.2996:  q-56  alpho=24  beto- - A  bp-65g  F  15  TPN  2996:  q=56  olpha  =  24  beta=-4  bp  =  65g 


rms  -  3.619492e -02 
peak  =  7.??61?9e  06 
©  -J6  010/  11; 


FREQUENCY 


15  TPN  2997:  q-56  olpho  26  beta-  -  A  bp-65g  F-15  TPN.2997:  q=56  olpho=26  beta=-4  bp=65g 


FREQUENCY  -  Hz  d«ito  f  -  0.610352  FREQUENCY  -  Hz  d«lto  f  -  0.610352 


2997:  q^56  olpho  =  76  bcto--4  bp-65g 


FREQUENCY 


rms  -  4  007578c  02 
peak  ^  7  249Bflfle  06 


FREQUENCY  -  Hr  d..to  f  -  0.610352  FREQUENCY  -  Hz  d-t0f“  0.610352 


PRESSURE  PSD’s 
Q=5 6  PSF 

2.1.2.3  PSD  GRAPHS(  5-  500  Hz),  GBP  =  65  PSI,  WBP  =  65  PSI  Beta  =  0,  +4,  -4 
Deg,  Alpha  =  8..J2  Deg 


336 


IS  TPN.3024:  q- 56  alpha-16  beta-4  bp=65q&w  F-15  TPN  ,3024:  q=56  olpha=16  beta=4  bp=65g*w 


rn/j-rsd  QSd 


0.610352 


QSd 


OSd 


/ 


90  »t'S£U 
20- »99S2Q 


FREQUENCY 


r ms  -  4.764990e  02 
peoV  -s-  ?  01  7fi56e  05 
©  1 /tv  1/1  H/ 


7. 3.10272e  03 
t  .7965??«  06 
700. H06  H? 


FREQUENCY  -  Hz  d*llo  f  -  0.610352 


15  TPN.3026:  q  =  56  olpho^20  heAa^A  bp^65g&w  F-15  TPN  3026:  q=56  o!pho  =  20  beto=4  bp^65g&w 


640763e  02 
5R055fte  05 


FREQUENCY  -  Hz  dalto  f  -  0.610352 


15  TPN_5028:  q-56  olpho-24  bcta-4  bp-65g&w  F  15  TPN  5028:  q-56  alpha  =  24  beta=4  bp-65g«5cw 


beta-d  bp“65q&w  F  IS  TP 


15  TPN  5028:  q-56  olpho-2^  beto  =  4  bp-65q&w 


200  300 

FREQUENCY  -  Hi  <J«lto  f  -  0.610352 


2.599973c  02 
?  4  73519e  05 
20.5.74  /  11/ 


FREQUENCY  -  Hi  delta  f  -  0.610352 


FREQUENCY 


15  TPISL30 1 8:  q~56  alpho-16  beta=0  hp-65g&w  F-15  TPN.3018:  q=56  alpha=16  beta=0  bp=65gA:w 


FREQUENCY  -  Hi  d«lto  1  -  0.610332 


.150737® 

<mg?0« 


FREQUENCY  -  Hi  dalto  f  -  0.610352 


15  TPN.3020:  q-56  olpho-20  beta=0  bp-65q&w  F-  15  TPN.5020:  q=56  olpha  =  20  beto=0  bp=65g*w 


?M/2..;Ed  QSd 


35 


0.610352 


5 


778e  06 


FREQUENCY  -  Hz  d«Uo  f  -  0.610352 


Ml94e  02 
f>444ft  On 
6HB  Hz 


FREQUENCY  -  H*  dallo  f  -  0.610332 


15  TPN  .s302?;  q-56  Qlpha-24  boto-0  bp— 65q&w 


3  4S41C6e  02 
?  617130ft  Ofi 
200  H06  H/ 


FREQUENCY 


15  TPN  302.3:  q  56  olphn  -26  bcto-0  bp-65q&w  F  15  TPN.3023:  q-56  olpha=26  beta=0  bp=65g*w 


FREQUENCY  -  Hz  d«lto  f  -  0.610332 


15  TPN_3012:  q~56  alpha— 16  beto  = 


FREQUENCY  -  Hi  delta  f  -  0.610352 


15  TPN  .3012:  q-56  alphas  16  beta-  A  bp~65q&:w 


0.610352  FREQUENCY 


234055e  02 
7fvY™<i«  06 


FREQUENCY  -  Hz  delto  f  -  0.610352 


15  TPN  -3014:  q=56  o!pho=20  beto=-4  bp=65g<kw 


FREQUENCY  -  H*  d«!to  f  -  0.810352 


3169®  02 
305 6 e  05 


FREQUENCY 


15  TPN_3016:  q-56  alpha-2'1  beto  =  A  bp  =  65q&w 


FREQUENCY  -  Hr  delta  f  »  0.610352 


0.610352 


15  TPN  J5017:  q-56  olpho-26  beta  =  -4  bp=65q<Stw  F--15  TPN..3017:  q=56  olpho=26  beto=~4  bp=65q*w 


FREQUENCY  -  Hz  delta  f  -  0.610352 


rms  “  4  002588e  02 
peok  -*  7  B?06.14e  06 


FREQUENCY 


2.1. 2.4  PSD  GRAPHS(  5-  500  Hz), 
Deg,  Alpha  =  8...32  Deg 


PRESSURE  PSD’s 
Q=56  PSF 

NBP  =  87  PSI,  Beta  = 


0,  +4,  -4 


373 


15  TPN.305?:  q -  56  olpho-16  boto-  A  bp@n  F  15  TPN  505?:  q=56  olpha=16  beta 


7  81 29?Oe  03 
4.?40983e  07 
104  980  \\i 


FREQUENCY  -  Hz  deUo  (  -  0.610352 


FREQUENCY  -  Hi  dtlto  f  -  0.610352 


640506®  02 


FREQUENCY 


rms  -  2.U»479e  02 
peok  -  ^  924416e  06 
ft  104.9H0  11/ 


3.848791e  02 
I.M.WiBe  08 
200.H06  11/ 


FREQUENCY 


10e  02 
.50 e  06 


FREQUENCY 


8i74i0e  02 
S4  17?3e  0^> 
76. 33?  It/ 


FREQUENCY  -  Hi  deito  f  =-  0.610352 


15  TPN  5057:  q-56  olpho  — 26  bet 


490296e  03 
0<M451«!  07 


FREQUENCY  -  Hi  d«Uo  f  -  0.610352 


15  TPN  .3058:  q-56  o!pho  =  16  boto-0  bp®n  F  -15  TPN  .3058:  q=56  aipha=16  bcta=0  bp@n 


FREQUENCY  -  Hz  d«lto  f  -  0.610352  FREQUENCY  -  Hz  d«lto  f  -  0.610352 


1  093567 


FREQUENCY  -  H*  delta  f  -  0.610352 


935487c  02 
5 1934 fie  05 


0.610352 


15  TPN_5060:  q  — 56  alpha-?0  beta-0  bp@n 


I 

I 


3TI 

100  200  300  400  500  0  100  200  '  300 

FREQUENCY  -  Hz  d»'to  f  -  0.610352  FREQUENCY  -  Hz  d«!ta  f  -  0.610352 


7.54  04  75e  02 
.VB9?4  16«  05 


5.0485 15e  02 
1  450?.36e  05 


15  TPN  5063:  q=56  olpho-26  botn=0  bp@n  F-15  TPN  .3063:  q=56  olpho  =  26  beto=0  bp@n 


FREQUENCY  -  Hz  dalto  f  -  0.610352  FREQUENCY  -  Hz  dallo  f  -  0.610352 


rms  6.898G48e  02 
peak  =  ?.  1  ?R1  67e  05 
®  1  /fi  59?  H/ 


0.610352  FREQUENCY 


dl  Si* 


0.610352  FREQUENCY 


15  TPN  306 A:  q-56  olpha  =  16  bcta  =  4  bp@n  F-15  TPN  3064:  q=56  aipha=16  beta  =  4  bp®n 


FREQUENCY  -  Hi  d«Ho  f  -  0.610332 


15  TPN.  5066:  q-56  olpha-=?0  betciM  bpOn  F-15  TPN.3066:  q=56  olpha  =  20  beto=4  bp@>n 


0.610352  FREQUENCY 


eta 


FREQUENCY  -  Hz  dalto  f  -  0.610352  FREQUENCY  -  Hz  d«Ho  f  -  0.610352 


15  TPN  .3066:  q-56  olpha-20  bcta-4  bp®n 


FREQUENCY  -  Hi  d«fto  f  «  0.610352 


163 1 69e  02 
0R04Re  05 


FREQUENCY 


780953e  02 
095  VI  fie  05 


0.610352 


PRESSURE  PSD’s 
Q=56  PSF 

2.1.2.5  PSD  GRAPHS(  5-  500  Hz),  NBP  =  87  PSI,  GBP  =  65  PSI,  Beta  =  0,  +4,  -4 
Deg,  Alpha  =  8...32  Deg 


407 


083303e  02  J  L  rms  =  3.160546c  02 

897853c  On  ]  j  peek  «  3.314860®  05 


u©dq  t^-opq  9^_0L|d|0  gg-b  :690r  Ndl  91  J  u©dq  p^oiaq  g£=oqd|0  gg^b  :690t'  Ndi  91 


FREQUENCY 


i  h r>  i ;> /  m/ 


FREQUENCY 


200  300 

f  -  Hr  delta  f  -  0.610352 


3073: 


FREQUENCY 


15  TPN  5075:  q-56  olpho-16  beto^  A  bp@n&q 


FREQUENCY  -  Hz  d«Uo  f  -  0.610352 


bp@n&r) 


FREQUENCY 


15  TPN  3075:  q-56  olpho  20  beto=  -<1  bp@n&q  F-15  TPN  .3075:  q-56  atpho=20  boto=-1  bpOn&q 


?n  on  me 

90  s£iu<:^6y 
10  aS946C7Z 


FREQUENCY  -  Hz  dello  f  «  0.610332 


FREQUENCY  -  Hz  dflito  f  ~  0.610352 


peak  -  h.7f>9?.S0e  Ofi 


FREQUENCY  -  Hz  delta  f  -  0  610352 


15  TPN.5077:  q-56  alpha^'l  beta=-4  hp@n&g 


FREQUENCY  -  Hz  dclto  f  -  O.6103S2 


7Q7.QV&  I 


15  TPN  5078:  q-56  olpho-76  beta-  A  bp@nA:q  F  - 1 5  TPN  5078:  q-56  olpho=26  betn=-<1  bp@n&q 


FREQUENCY  -  Hz  d«Uo  f  -  0.610352 


rms  4  2JJ6486e  02 
pen k  -  t  ,0 1  1 bf>4e  08 
©  21.9/2/  11/ 


FREQUENCY  -  Hz  d«llo  f  -  0.610352 


15  TPN  3079:  q  56  olpha-  16  bcto-0  hp^-i.fcg  F  -  15  TPN.3079:  q=56  olpho-16  bcto=0  bp®n&g 


FREQUENCY  -  Hi  d«lto  f  -  0.610352 


rms  1.1  1614 1e  02 
peok  -  4  M16.We  06 
«  120  7.19  11/ 


15  TPN  3079:  q-56  olpho-16  bcta-0  bp@n&q 


FREQUENCY  -  Hz  delta  f  -  0.610352 


rmg  1.50l085e  02 
peck  =-  ft  06 

ft  202.026  )\z 


FREQUENCY 


3.1J6407e  02 
9  fif)9R?7e  06 


FREQUENCY  -  Hi  d«ito  f  -  0.610352 


15  TPN  3083:  q-56  oipho-2'1  beto-0  bp@n&g  F  15  TPN  5083:  q  =  56  alpha-2  A  beta-0  bp@n«feq 


n  90H  00^  4» 
•IS9U6Y  -  Boii 


-?6 


FREQUENCY  -  Hi  d«tta  f  -  0.610352 


0.610352 


6  8fiB239e  02 
?  1  05 


FREQUENCY  -  Hz  doito  f  -  0.610352 


IS  TPN  JOBS:  q-56  olpho^16  betoM  bpQn&q  F-15  TPN  .,ofi5;  q=56  otpho  =  16  bet0  =  4  bp(9n&g 


FREQUENCY  -  Hz  d«lto  1  -  0.610352 


15  TPN  .3085:  q  — 56  olpho— 16  hoto-l  bp®n&q 


309070c  05  1  h  rm3  "  8-02591 3e  03 

9H.364  ft/  J  I  peck  —  7.fi?0654«  06 


FREQUENCY  -  Hi  deHo  f  -  0.610352 


15  TPN  5087:  q-56  olpho-20  bota-4  bp@n&q  F  .15  JPN  3087;  q=56  olpho  =  20  beta=4  bp®n&g 


FREQUENCY  -  Hi  d«tto  f  -  0.610332 


rms  0.113895 
peok  -  7  774??6e  05 


FREQUENCY  -  Ml  della  f  -  0.610352 


F  15  TPhL3089:  q-56  olpho-24  betn  =  4  bp®n<kg 


5 


FREQUENCY  -  Hz  d«Ko  f  -  0.610332 


pi»ok  =■  7.0 ??U95e  05 
O  700 .HOR  11/ 


FREQUENCY  -  H*  delta  t  -  0.610332 


rms  -=  9  933201  e  02 
pen*  ■=■  4  6.\1Q7f>e  05 


FREQUENCY 


PRESSURE  PSD’s 
Q=56  PSF 

2. 1.2.6  PSD  GRAPHS(  5-  500  Hz),  NBP  =  87  PSI,  WBP  =  65  PSI,  Beta  =  0,  +4,  -4 
Deg,  Alpha  =  8...32  Deg 


4  4  7 


‘).09039ft<!  07 
?C10  HOG  (1/ 


FREQUENCY  -  Hi  delta  f  -  0.610352 


15  TPN  3094:  q  56  olpha-16  beta-  A  bp®n&w  F  15  TPN  3094;  q^56  olpho=16  beta 


FREQUENCY  -  Hz  d«lta  f  -  0.610352 


FREQUENCY  -  Hi  d«Uo  f  -  0.610352 


15  TPN.3096:  q  56  olpha-?0  beta-  A  bp@n& w  F-  !  5  TPN  3096;  q-56  olpha-20  beta*-4  bp®n&w 
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F-15  Vertical  Tall  Buffet  Test:  Overall  RMS  of  pressure  data  (psl,  5-500  Hz),  Q=56  psf 
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F-1 5  Vertical  Tall  Buffet  Test:  Overall  RMS  of  pressure  data  (psl,  5-500  Hz),  Q=56  psf 
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F  IS  Ver*ical  Tall  Buffet  Test:  Overall  RMS  of  pressure  data  (psl,  5-500  Hz),  Q=56  psf 
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F-15  Vertical  Tail  Buffet  Test:  Overall  RMS  of  pressure  data  (psi,  5-500  Hz),  Q=56  psf 
65  psi  blowing  pressure  at  gun  only: 
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F-15  Vertical  Tail  Buffet  Test:  Overall  RMS  of  pressure  data  (psi,  5-500  Hz),  Q=56  psf 
87  psi  blowing  pressure  at  nose  &  65  psi  at  gun: 
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4  Pressure  (psl  rms)  4  Pressure  (psi  rms)  A  Pressure  (psl  rms) 


F-15  Vertical  Tail  Buffet  Test 


Flex  Tail:  Q=56  psf,  Beta=0  Rigid  Tail:  Q=56  psf,  Beta=0 

0  psi  blowing  @  wing  L.E.  0  psi  blowing  @  wing  L.E. 


Flex  Tail:  Q=56  psf,  Beta=4  Rigid  Tail:  Q=56  psf,  Beta=4 

0  psi  blowing  @  wing  L.E.  0  psi  blowing  @  wing  L.E. 


Angle  of  Attack  Angle  of  Attack 


493 


A  Pressure  (psi  rnrts)  A  Pressure  (psl  rms)  A  Pressure  (psl  rms) 


F-15  Vertical  Tail  Buffet  Test 


Flex  Tail:  Q=56  psf,  Beta=0  Rigid  Tail:  Q=56  psf,  Beta=0 

45  psi  blowing  @  wing  L.E.  45  psi  blowing  @  wing  L.E. 


F-15  Vertical  Tail  Buffet  Test 


Flex  Tail:  Q=56  psf,  Beta=0  Rigid  Tail:  Q=56  psf,  Beta=0 

65  psi  blowing  @  wing  L.E.  65  psi  blowing  @  wing  L.E. 


Angle  of  Attack 


Flex  Tail:  Q=56  psf,  Beta=-4 
65  psi  blowing  @  wing  L.E. 


Rigid  Tail:  Q=56  psf,  Beta=-4 
65  psi  blowing  @  wing  L.E. 


Flex  Tail:  Q=56  psf,  Beta=4 
65  psi  blowing  @  wing  L.E. 


Rigid  Tail:  Q=56  psf,  Beta=4 
65  psi  blowing  @  wing  L.E. 


Angle  of  Attack 


455 


Angle  of  Attack 


A  Pressure  (psl  rms)  A  Pressure  (psi  rms)  A  Pressure  (psi  rms) 


F-15  Vertical  Tail  Buffet  Test 


Flex  Tail:  Q=56  psf,  Beta=0  Rigid  Tail:  Q=56  psf,  Beta=0 

65  psi  blowing  <5>  gun  only  65  psi  blowing  @  gun  only 


Angle  of  Attack  Angle  of  Attack 


Flex  Tail:  Q=56  psf,  Beta=-4  Rigid  Tail:  Q=56  psf,  Beta=-4 

65  psi  blowing  @  gun  only  65  psi  blowing  @  gun  only 


F-15  Vertical  Tail  Buffet  Test 


Flex  Tail:  Q=56  psf,  Beta=0 
65  psi  blowing  @  gun  &  wing  L.E. 


Rigid  Tail:  Q=56  psf,  Beta=0 
65  psi  blowing  @  gun  &  wing  L.E. 


A  Pressure  (psl  rms)  A  Pressure  (psi  rms)  A  Pressure  (psl  rms) 


F-15  Vertical  Tail  Buffet  Test 


Flex  Tail:  Q=56  psf,  Beta=0 
87  psi  blowing  at  nose  only 


Rigid  Tail:  Q=56  psf,  Beta=0 
87  psi  blowing  at  nose  only 


Angle  of  Attack 


Angle  of  Attack 


Flex  Tail:  Q=56  psf,  Beta=-4 
87  psi  blowing  at  nose  only 


Rigid  Tail:  Q=56  psf,  Beta=-4 
87  psi  blowing  at  nose  only 


20  24  26 

16  20  24 

Angle  of  Attack 

Angle  of  Attack 

Flex  Tail:  Q=56  psf,  Beta=4 

87  psi  blowing  at  nose  only 

Rigid  Tail:  Q=56  psf,  Beta=4 
87  psi  blowing  at  nose  only 

Angle  of  Attack 


20  24 

Angle  of  Attack 


Pressure  (psl  rms)  A  Pressure  (psl  rms) 


F-15  Vertical  Tail  Buffet  Test 


Flex  Tail:  Q=56  psf,  Beta=0 
87  psi  blowing  at  nose  &  65  psi  at  gun 


Rigid  Tail:  Q=56  psf,  Beta=0 
87  psi  blowing  at  nose  &  65  psi  at  gun 


20  24 

Angle  of  Attack 


5  .10 
it  „ 


20  24 

Angie  of  Attack 


Flex  Tail:  Q=56  psf,  Beta=-4 
87  psi  blowing  at  nose  &  65  psi  at  gun 


Rigid  Tail:  Q=56  psf,  Beta=-4 
87  psi  blowing  at  nose  &  65  psi  at  gun 


Angle  of  Attack 

Angle  of  Attack 

Flex  Tail:  Q=56  psf,  Beta=4 

87  psi  blowing  at  nose  &  65  psi  at  gun 

Rigid  Tail:  Q=56  psf,  Beta=4 

87  psi  blowing  at  nose  &  65  psi  at  gun 

20  24 

Angle  of  Attack 


20  2 

Angle  of  Attack 
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A  Pressure  (psirms)  A  Pressure  (psl  rms)  A  Pressure  (psl  rms) 


F-15  Vertical  Tail  Buffet  Test 


Flex  Tail:  Q=56  psf,  Beta=0 
87  psi  blowing  at  nose  & 
65  psi  at  wing  L.E. 


Rigid  Tail:  Q=56  psf,  Beta=0 
87  psi  blowing  at  nose  & 
65  psi  at  wing  L.E. 


24 

Angle  of  Attack 


Angle  of  Attack 


Flex  Tail:  Q=56  psf,  Beta=-4 
87  psi  blowing  at  nose  & 
65  psi  at  wing  L.E. 


Rigid  Tail:  Q=56  psf,  Beta=-4 
87  psi  blowing  at  nose  & 
65  psi  at  wing  L.E. 


Angle  of  Attack 

Angle  of  Attack 

Flex  Tail:  Q=56  psf,  Beta=4 

87  psi  blowing  at  nose  & 

65  psi  at  wing  L.E. 

Rigid  Tail:  Q=56  psf,  Beta=4 
87  psi  blowing  at  nose  & 
65  psi  at  wing  L.E. 

Angle  of  Attack 


Angle  of  Attack 


2.2 


PRESSURE  PSD’s 
Q=  30  PSF 

.1.1  PSD  GRAPHS  (  5-  500  HZ),  WBP=0,  BETA  =0, 
ALPHA  8 . 32  DEG 


-4,  +4  DEG, 


500 


570543e  03 
798491ft  06 


rms  »  4.874759e  03 
ppoU  -  3.440?08e  07 
©  b9.B14h  Hz 


3. 132253e  03 
1.5S7635e  07 
206  299  Hz 


FREQUENCY 


rms  “  4.112410e  02 
peok  =  7.37?679e  05 
«  I56.HG0  1 1/ 


921  Ndl  11 


FREQUENCY  -  Hj  delta  f  -  0.6 » 0352 


15  TPN  5269:  q=30  olpha-24  bc,o  =  i  bp-0  F-15  TPNJ269:  q=30  olpho  =  24  beta=4  bp  = 


FREQUENCY  -  Hi  «.,«<,  f  -  0.6,0352  FREQUENCY  -  Hi  d.,,aT-  0.6,0352 


?83659e 
■37.9.59  H2 


frequency 


.  125833e  02  Z  =  T  '  1  ITr*  TT  h  itt  rrrnTrrrn  rirr  m  ri-rx 

03663fte  -  05  .  “  rms  ^  2.880357e  02 

4C.4H4  H/  -  peok  =•  5.096?69e  06 


FREQUENCY 


rms  4  2578S7e  02 
peak  -  l.4?85B2e  On 


029 9e  03 
06 


FREQUENCY 


15  TPN_32'13:  q=30  alpha=8  beta=0  bp  = 


FREQUENCY  -  Hz  d«lta  f  -  0.610332 


040360e 
1 600 7 7e 


FREQUENCY  -  Hi  delta  f  ~  0.610352 


15  TPN_3249;  q-50  olpho-20  beta-0  bp-0  F-15  TPN..3249:  q=30  olphn-20  beto-0  bp- 


FREQUENCY 


10 


FREQUENCY  -  Hz  d«lto  1  -  0.610352 


d*lto  f  -  0.610352 


?fi5l)f}5e  05 

55.079  It/ 


200  3D0 

FREQUENCY  -  Hj  d«lto  f  -  0.610352 


81675a  02 


FREQUENCY 


15  TPN  325.3:  q-30  olphci-32  beto=0  bp=0  F-15  TPN  3253:  q=30  olpha  =  32  beto=0  bp= 


FREQUENCY  -  H*  delta  f  -  0.610352  FREQUENCY  -  Hi  delta  f  -  0.610352 


PRESSURE  PSD’s 
Q=  30  PSF 

2.2.1.2  PSD  GR4PHS  (  5-  500  HZ),  WBP=  45  PSI,  BETA  =0,  -4,  +4  DEG 
ALPHA  8. _ 32  DEG  ’ 


525 


3315:  q-30  alpho-8  beto^4  bp^45 


30  olpho— 8  beto-4  bp-45  F  15  TPN  3315:  q-30  olpho  =  8  beta-4  bp  =  45 


200  300 

FREQUENCY  -  Hi  d«Ko  f  -  0.610392 


."50  olpho-8  boAa^A  bp^45 


FREQUENCY  -  Hz  delta  f  -  0.61 0352 


15  TPN_3321:  q=30  alpho  =  20  beta=4  bp  =  45 


0.610352  FREQUENCY 


so  visi'tfoi  -  >ioad  1  r  ?,i  ►/wst’ 

ZQ  »9842^8X  -  B“Jj  J  -  90  BS9b*60^ 


FREQUENCY  -  Hj  d«lto  f  -  0.610352 


15  TPN-3321:  q-^30  alpha=20  beta  =  4  bp-45 


rmg  -  6.762595e  03 
penk  -  6.R31  ?59e  07 


FREQUENCY 


15  TPN  3323:  q-30  olpha=24  botci-4  bp-4  5 


FREQUENCY  -  H*  d«Uo  1  **  0.610352 


rms  5  2034 1 4e  02 
pertk  -  1.37i9?4e  05 
O  920  11/ 


FREQUENCY 


15  TPN_3325:  q=30  olpha-32  bcto-4  bp^-45  F--15  TPN  3325:  q=30  olpha=32  beta=4  bp-45 


FREQUENCY  -  Hi  d«1to  f  -  0.610332 


rms  =  -3.502286c 
peok  =  1.100.697e 
O  1 20. 2.59  M 


FREQUENCY  -  Hz  dedo  f  -  0.610352 


15  TPN  3325:  q  =  30  olpho-32  bcta  =  4  bp-'IS 


FREQUENCY  -  Hz  delta  f  -  0.610352 


rm s  -  9. 902989a  04 
peok  -  1.9B69?7e  08 


FREQUENCY  -  Hz  dalto  f  =  0.610352 


>h  qua  e1;  o 
zo  soaavgg  2  -  xosd 

CO  a6Z£YC8>  -  sujj 


6.7971 60e  03 
5.846800/*  07 


FREQUENCY 


f\\  bVC  o^t  © 

'  -  'H  9HH  H'l 

»Z  116991  !  Suuj  _  SO  S6CO<AO  ! 


FREQUENCY 


15  TPN__3285:  q-30  a1pho=r?0  beto-0  hp-45 


1  312292e  02 
1.7Rq6S5e  06 


Ndl  SI 


7M  6t/‘9n 
90  c 

ZO  3ZZL696  Z 


FREQUENCY  -  Hi  delta  f  -  0.610352  0  100  200  300 

FREQUENCY  -  Hi  delta  f  -  0.610352 


15  TPN  3289:  ^50  olpho~32  beto=0  bp-45  F-15  TPN.3289:  q=30  alpha=32  beto^O  bp=45 


.610352  FREQUENCY 


>  .996B99n  05  ~  rm3  -  4.0l7677e  02 

1  12.505  H/  -  _  PRol<  =  1. 406910c  05 

C  170  759  M / 


FREQUENCY  -  Hj  d«Uo  f  -  0.61 0352 


rms  -  4  746494e  02 
fieok  -  1  5?5499e  05 


PRESSURE  PSD’s 
Q=  30  PSF 

2.2.2  RMS  SUMMARY  TABS  AND  GRAPHS 


550 


F-15  Vertical  Tail  Buffet  Test:  Overall  RMS  of  pressure  data  (psi,  5-500  Hz),  Q=30  psf 
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F-15  Vertical  Tail  Buffet  Test 
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45  psi  blowing  @  wing  L.E. 
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Frequency -Hz  delta  f:  0.610 
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Frequency  -  Hz  delta  f:  0.610 


F-15  TPN_3034:  alpha=20  beta=-4  bp=65 
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Frequency  -  Hz  delta  f:  0.610 


F-15  TPN_2918:  alpha=8  beta=4  bp=0 
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Frequency  -  Hz  delta  f:  0.610 


0.059 


F-1 5  TPN_3048:  alpha=24  beta=4  bp=65 


Frequency  -  Hz  delta  f:  0.61 0 


0.035 


Cross  Power  Spectrum 


Frequency  *  Hz  delta  f:  0.610 


F-15  TPN_3034:  alpha=20  be 


704 


1.0E-8- 


F-15  TPN_3036:  alpha=24  beta=-4  bp=65 


Frequency  -  Hz  delta  f:  0.610 


Frequency -Hz  delta  f:  0.610 


Cross  Power  Spectrum 


O 

II 

Q_ 

-Q 

II 

CCj 

"cd 

-Q 


CM 

II 

03 

jer 

Q- 

03 


CM 

CD 

CM. 


CL. 


LO 

i 

LL. 


707 
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NONDIMENSIONAL  PRESSURE  COEFFICIENTS 
3.1  RMS  GRAPHS,  Q=  56  PSF 
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AP/Q  (rms)  AP/Q(rms)  AP/Q(rms) 


F-15  Vertical  Tail  Buffet  Test 


Flex  Tail:  Q=56  psf,  Beta=0  Rigid  Tail:  Q=56  psf,  Beta=0 

0  psi  blowing  @  wing  L.E.  0  psi  blowing  @  wing  L.E. 
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Rigid  Tail:  Q=56  psf,  Beta=4 
0  psi  blowing  @  wing  L.E. 


Angle  of  Attack 


Angle  of  Attack 
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(8UU)o/dV  (6UU)  o/dV  (suu)  O/dV 


(suji)o/dV  (siui)o/dV  (suu)o/dV 


vertical  Tail  Buffet  Test 


Flex  Tail:  Q=56  psf,  Beta=0  Rigid  Tail:  Q=56  psf,  Beta=0 

65  psi  blowing  @  wing  L.E.  65  psi  blowing  @  wing  L.E. 


16  20  24  28  16  20  24  28 


Angle  of  Attack  Angle  of  Attack 


Flex  Tail:  Q=56  psf,  Beta=-4  Rigid  Tail:  Q=56  psf,  Beta=-4 

65  psi  blowing  @  wing  L.E.  65  psi  blowing  @  wing  L.E. 


Angle  of  Attack  Angie  of  Attack 


Flex  Tail:  Q=56  psf,  Beta=4  Rigid  Tail:  Q=56  psf,  Beta=4 

65  psi  blowing  @  wing  L.E.  65  psi  blowing  <§>  wing  L.E. 


Angle  of  Attack  Angle  of  Attack 


1 1  U5 


F-15  Vertical  Tail  Buffet  Test 


Flex  Tail:  Q=56  psf,  Beta=0  Rigid  Tail:  Q=56  psf,  Beta=0 

65  psi  blowing  @  gun  only  65  psi  blowing  @  gun  only 


16  20  24  26  16  20  24  26 


Angle  of  Attack  Angle  of  Attack 


Flex  Tail:  Q=56  psf,  Beta=~4  Rigid  Tail:  Q=56  psf,  Beta=-4 

65  psi  blowing  @  gun  only  65  psi  blowing  @  gun  only 


(suu)o/dV  (suu)  O/dV  (suu)  O/dV 
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-15  Vertical  tail  Buffet  Test 


Flex  Tail:  G=56  psf,  Beta=0 
87  psi  blowing  at  nose  &  65  psi  at  gun 


Rigid  Tail:  Q=56  psf,  Beta=0 
87  psi  blowing  at  nose  &  65  psi  at  gun 


Angle  of  Attack 


Angle  of  Attack 


Flex  Tail:  Q=56  psf,  Beta=-4 
87  psi  blowing  at  nose  &  65  psi  at  gun 


Rigid  Tail:  Q=56  psf,  Beta=-4 
87  psi  blowing  at  nose  &  65  psi  at  gun 


Angle  of  Attack 


Angle  of  Attack 


Flex  Tail:  Q=56  psf,  Beta=4 
87  psi  blowing  at  nose  &  65  psi  at  gun 


Rigid  Tail:  Q=56  psf,  Beta=4 
87  psi  blowing  at  nose  &  65  psi  at  gun 


Angle  of  Attack 


Angle  of  Attack 


F-15  Vertical  Tail  Buffet  Test 


Flex  Tail:  Q=56  psf,  Beta=0 
87  psi  blowing  at  nose  & 
65  psi  at  wing  L.E. 


Rigid  Tail:  Q=56  psf,  Beta=0 
87  psi  blowing  at  nose  & 
65  psi  at  wing  L.E. 


Angle  of  Attack 


Angle  of  Attack 


Flex  Tail:  Q=56  psf,  Beta=*4 
87  psi  blowing  at  nose  & 
65  psi  at  wing  L.E. 


Rigid  Tail:  Q=56  psf,  Beta=-4 
87  psi  blowing  at  nose  & 
65  psi  at  wing  L.E. 


Angle  of  Attack 

Angle  of  Attack 

Flex  Tail:  Q=56  psf,  Beta=4 

87  psi  blowing  at  nose  & 

65  psi  at  wing  L.E. 

Rigid  Tail:  Q=56  psf,  Beta=4 
87  psi  blowing  at  nose  & 
65  psi  at  wing  L.E. 

Angle  of  Attack 


Angle  of  Attack 
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